1. Introduction {#sec0005}
===============

Due to the COVID-19 Pandemic, each country around the world deliberate method of medical resources protection and efficient usage of medical resources. In the case of South Korea, the spread of infectious disease is prevented effectively by early detection and isolation through mass testing.[@bib0095] Nevertheless, South Korea was one of the early hardest-hit countries with COVID-19 largely owing to a mass infection after an infected person visited a single church, which led to an increase of infected people localized in Daegu-Gyeongbuk region according to the Korea Centers for Disease Control and Prevention (KCDC).[@bib0100] With this sudden increase in the number of infected people, the Korean government temporarily allowed "untact" (a term coined by a research team in Korea for non-face-to-face contact. And now widely used in terms of social distancing; also known as no-contact, zero contact, or non-contact) medical telephone counseling.

In particular, the explosive increase in the number of patients in a specific region, Daegu-Gyeongbuk for instance, has caused depletion of medical resources such as hospital beds and medical staff. For that reason, the Association of Korean Medicine opened the telemedicine center in Daegu on March 9, 2020, and started to operate another telemedicine center in Seoul on April 21, 2020.

The drive-through screening center and the community treatment centers in Korea efficiently managed medical resources.[@bib0105], [@bib0110] Likewise, the telemedicine is also expected to increase the efficiency of using medical resources and managing patients overall. The purpose of this study was to introduce the telemedicine center as a treatment option for COVID-19 patients. In this regard, the researchers intended to report on the current status of medical treatment at the telemedicine center in Korea and the number of treatments up to date.

2. Method {#sec0010}
=========

2.1. Study design {#sec0015}
-----------------

This study was a retrospective review of the medical charts of patients who had received treatment at least one session for treating or managing COVID-19 in the Telemedicine Center of Korean Medicine from March 3, 2020 to April 12, 2020.

2.2. Participants and recruitment {#sec0020}
---------------------------------

Diagnosis on patients classified to be isolated under the standard of government, was preceded at the telemedicine center at Daegu, which opened on March 9. Promotion of the telemedicine center with its representative phone number was carried out through web portals and newspaper articles. When a patient was referred to the telemedicine center, the volunteer checked the status of the patient through an electronic chart. The quarantine rules were being enforced to the confirmed and suspected patients and the patients were deployed to self-isolating or admission to community centers or hospitalization. In this telemedicine center, treatments were done not only to the confirmed case but also the patients recovering from COVID-19 after having tested negative. The researchers analyzed the data of patients undergoing telemedicine from the opening of the COVID-19 Telemedicine center in Daegu on March 9 to April 12.

2.3. Guidance on COVID-19 Telemedicine of Korean Medicine {#sec0025}
---------------------------------------------------------

Association of Korean Medicine developed 'Guidance on COVID-19 Telemedicine of Korean Medicine' based on the Chinese Clinical Guidance for COVID-19 Pneumonia Diagnosis and Treatment (7th edition)[@bib0115], [@bib0120], [@bib0125], [@bib0130], [@bib0135] and referred to the data from Centers for Disease Control (CDC) and National Institutes of Health (NIH) of the United States and the recommendations from the KCDC and expert advice in Korean medicine. As a result, medical staffs at the telemedicine center were able to verify the patient\'s symptoms and recommend herbal medicine through telemedicine.[@bib0120], [@bib0140], [@bib0145] The telemedicine center was initially installed at Daegu Haany University Korean Medicine Hospital during the outbreak in Daegu-Gyeongbuk area ([Supplement 1A](#sec0105){ref-type="fn"}), which is later continued at the hall of the Association of Korean Medicine (AKOM) in Seoul since April 21 ([Supplement 1B](#sec0105){ref-type="fn"}). The medical staffs of the telemedicine center were doctors who voluntarily applied to the center after coming across the announcement or the public service advertisement by the AKOM. The entire consultation process was managed by the AKOM\'s advisory group, consisting of doctors with wide experiences in respiratory diseases.

2.4. Telemedicine management {#sec0030}
----------------------------

The Telemedicine Center of Korean Medicine used herbal medicine mainly for relieving COVID-19 symptoms and provided mindfulness meditation for improving mental health of COVID-19 patients.[@bib0150] Herbal medicines were prescribed by Korean Medicine doctors according to established protocols made by expert advisory panels and by foreign guidance or data on COVID-19.[@bib0120] In regards to mental health management, the 'Korean Medicine Doctor\'s Mental Health Introduction Manual' was developed by the Oriental neuropsychiatry specialists group, for patients who reported to suffer from psychological problems such as depression, anxiety and fear. COVID-19 patients consulted the telemedicine center doctors via telephone and the doctors prescribed herbal medicine such as Qing-Fei-Pai-Du-Tang, Yin-Qiao-San and Huo-Xiang-Zhengqi-San.[@bib0145] When herbal medicine was prescribed to the patient, it was delivered directly to the patient\'s residence by volunteers of telemedicine center or through courier services. Follow up calls were made to patients every 3 days to check for changes in symptoms.

In order to standardize the treatment of doctors, they were trained by the AKOM\'s medical advisory group before assigning them to the center. The training consisted of various on-site response manuals related to the use of electronic charts during the treatment and prescriptions of available herbal medicine at the telephone treatment center.

2.5. Collected variables through telemedicine center {#sec0035}
----------------------------------------------------

When patients contacted the telemedicine center for the first time, volunteers checked their gender, age, address, and date of initial diagnosis. Then a Korean Medicine doctor classified a patient\'s condition as one of the following: 'Confirmed with COVID-19 and in quarantine', 'Confirmed with COVID-19 but released from quarantine after recovery and tested negative', 'Unconfirmed but in quarantine', 'Unconfirmed and released from quarantine' and 'Unknown'.

The doctor subsequently checked the medication and baseline disease of patients, such as hypertension, diabetes, hyperlipidemia, cancer, and chronic respiratory disease. After the medical background check, the patients were asked about possible symptoms caused by COVID-19 including fever, cough, sputum, sore throat, fatigue, nausea, diarrhea, anorexia, rhinorrhea, chest pain or discomfort, difficulty breathing, headache, and myalgia. Among these symptoms, the doctor recorded 3 representative symptoms of the patient. When the consultation finished, the doctor prescribed medicine to the patient. In the following up calls, the doctor checked for changes in the representative symptoms and recorded as 'Severely worsening', 'Worsening', 'No changes', 'Improvement', and 'Great improvement'.

2.6. Data source/measurement {#sec0040}
----------------------------

All data were collected through electric medical charts and managed by AKOM. Data extracted from the patient\'s medical chart was entered into the spreadsheet with the participant\'s identification code, used in creating statistical content, and provided to researchers.

2.7. Statistical analysis {#sec0045}
-------------------------

A descriptive statistical analysis was conducted. Continuous data were analyzed with mean and standards deviation. Categorical data were presented by frequency and percentage. All statistical data were analyzed using SPSS for the Windows (ver 20.0) after data coding.

2.8. Ethical considerations {#sec0050}
---------------------------

In this study, we could not access an original individual medical chart. However, the medical activities data reported by AKOM were received. An institutional review board approval for this study was exempted for full review at the Korea Institute of Oriental Medicine (number I-2004/003-003) for the use of medicinal records.

3. Result {#sec0055}
=========

3.1. Demographic characteristic of patients who underwent treatment through telemedicine center {#sec0060}
-----------------------------------------------------------------------------------------------

A total of 1742 patients used Korean Telemedicine Center. The data of Daegu Korean Medicine Center from the opening to 12 April, was compared to the national statistics on April 13 at 00:00. Confirmed patients who underwent treatment through telemedicine center were 16.53% ([Table 1](#tbl0005){ref-type="table"}).Table 1Demographic Characteristics of Patients Who Used Telemedicine Center and Their Proportion to Total Confirmed CasesTable 1Patient using telemedicine centerTotal patients in KoreaNumberPercentage (%)Number and percentage (%)Percentage of patients using telemedicine center to total confirmed cases (%)Sex distributionFemale132576.16294 (59.73)21.05Male41723.94243 (40.27)9.83Age distribution0--19734.2694 (6.58)10.5220--3935520.44001 (37.97)8.8740--5989051.13333 (31.64)26.70+6042424.32509 (23.81)16.90Termination statusOngoing83748.02873 (27.27)Non-comparableTermination90552.07664 (72.73) (Including Death 217; 2.06%)Non-comparableDiagnosisSuspected472.70Non-comparableNon-comparableConfirmed & isolation25014.35Recovering after Discharge143082.10Unknown and fail to follow up150.86[^2][^3]

Among those who received treatment through telemedicine center (1742 patients in total), 1686 (96.79%) patients were from Daegu and Gyeongbuk region and 56 (3.2%) were from other areas ([Supplement 1C](#sec0105){ref-type="fn"}). The characteristics of patients in Daegu-Gyeongbuk region who received telemedicine treatment is presented as [Supplement 2](#sec0105){ref-type="fn"}. Cumulative cases in the telemedicine center of Korean medicine association as of 13 April, 2020 is presented on [Fig. 1](#fig0005){ref-type="fig"}.Fig. 1The number of COVID-19 patients in Korea and usage of Telemedicine center. The light blue bars were the number of first-visit patients, the dark blue bars were the number of revisit patients, the purple bars were total.

3.2. The number of treatment conducted through telemedicine center {#sec0065}
------------------------------------------------------------------

The patients who received over 5 times of the telemedicine treatment were 501, those who received 3 times were 381, and those who received 1 time were 258 patients ([Fig. 2](#fig0010){ref-type="fig"}). Among the patients who received treatment at the telemedicine center, 232 (13.3%) patients were in quarantine after being confirmed with COVID-19. A total of 873 (50.1%) confirmed patients received treatment through telemedicine center after releasing from quarantine status. An average of 14.94 Korean Medicine doctors and 17.75 volunteers participated for medical treatment every day at each center. With only about 15 doctors, the telemedicine center provided treatments to an average of 192 patients per day. Out of 4552 herbal medicines prescribed through telemedicine center, 1366 (30%) cases were Qing-Fei-Pai-Du-tang.Fig. 2The statistics of telemedicine center treatments (A) The number of treatments (B) Treatment periods (C) Duration of medication prescribed through telemedicine center.

3.3. Classification of patients' residence and transition of treatment {#sec0070}
----------------------------------------------------------------------

In Korea, patients with severe symptoms got treated in hospitals with negative-pressure isolation rooms, specialized in the COVID-19 intensive care and treatment. Patients with mild symptoms were treated at the community treatment centers or self-isolated at home. Residence status of 1715 (98.45%) patients out of 1742 total patients that received the telemedicine treatment, was identified during the treatment. During the follow up, 489 patients who transferred at least once, 94 patients (19.07%) have experience with admission to higher facilities such as from self-isolation to hospital and from community center to hospital. Notably, we observed some cases of hospitalization again after being discharged from the hospital ([Supplement 3](#sec0105){ref-type="fn"}).[@bib0155]

4. Discussion {#sec0075}
=============

Recent research suggests that telemedicine intervention is an effective way in managing infectious diseases.[@bib0160], [@bib0165] In particular, according to the review paper on the effectiveness of telemedicine, the use of the telemedicine helps patients' satisfaction, privacy and time saving.[@bib0170], [@bib0175] This study may show that the telemedicine center in Korea could be an example of managing mild patients and screening patients transitioning from mild to the severe stage in isolation facilities. COVID-19 telemedicine center of Korean Medicine is still in operation with the increasing number of new patients as the number of treatments per patient is distributed from 1 to over 10 times. Especially, it is suggestive that there are 145 cases who received treatment over 8 times and 44 cases with more than 10 times of treatment. 26.70% of confirmed patients in 40--50 s and 16.90% of confirmed patients in 60 s and above have underwent treatment through the telemedicine center. High participation and response of telemedicine in patients of these age groups suggest the possibility of using telemedicine in selectively high-risk groups in the treatment of infectious diseases. Moreover, it is noteworthy that these treatments were made to an average of 192 patients by an average of 15 doctors.

Based on the literature searching, this is the first report in Korea to record changes in the residence transition status of patients. Untact medical care system like telemedicine shows the probability of reducing waiting time of patients and solving hospital-bed shortage problems.[@bib0180]

However, there are several limitations of this study. First, this is a retrospective descriptive analysis and does not reflect the information on the improvement of symptoms in patients. Second, this is interim analysis and does not cover the whole results of telemedicine center. In these regard, further studies are needed to figure out the satisfaction and clinical outcomes of the patients who underwent treatment through the COVID-19 telemedicine center. Researchers may conduct and analyze a satisfaction survey with relevant data and changes on symptoms in the future.

In conclusion, the case of telemedicine operation in response to infectious diseases in Korea is considered to be meaningful for efficient use of medical resources, patient management and prevention of infection spread.
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